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(54) METHOD FOR MANUFACTURING PRINTED CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To achieve contact and contact bonding to 
an opposing conductor circuit layer by allowing a 
protrusion to break through an insulator resin layer with 
the pressure obtained by pressing a lamination body 
using a press tool plate. 

CONSTITUTION: A protrusion 112 for connecting first 
and second conductor layers, a protrusion 1 22 for 
connecting second and third conductor layers, and a 
protrusion 132 for connecting third and fourth conductor 
layers break through an insulator 1 20 between the first 
and second conductor layers, an insulator 130 between 
the second and third conductor layers, and an insulator 
140 between the third and fourth conductor layers, thus 
achieving contact to a second conductor layer 121, a 
third conductor layer 131, and a fourth conductor layer 
141, respectively, for improved contact bonding. The 
insulator layer between conductor layers is a sheet 
made of insulation resin and the protrusion for 
connecting conductor layers is formed by electrolytic 
plating. 



7Z 

|"-p-lll.lB.'««lM 

J"lieuTfl?.»v,a« 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An insulation layer which has a conductor circuit layer, and said insulation layer which 
does not have a conductor circuit layer on both sides or one side predetermined number pile 

Simultaneously in [ pressurize and fabricate from a both-ends side using a press jig 
board which has said conductor circuit layer, and ] a manufacturing method of a predetermined 
printed circuit board which electrically connects said conductor circuit layer of two upper and 
lower sides at least, and forms a multilayer printed board, Said each of insulation layers is formed 
by a sheet shaped insulator resin layer which does not contain glass fiber, A projection which 
consists of a conductor for electrical links between said conductor circuit layers is provided on a 
given place of said conductor circuit layer, A manufacturing method of a printed circuit board 
which said projection breaks through said insulator resin layer, and carries out that you make it 
contacted and stuck by pressure to said conductor circuit layer which counters with the feature 
with a pressure by pressing said layered product using said press jig board. 
[Claim 2]A manufacturing method of the printed circuit board according to claim 1 heating to 
melting temperature of said insulator resin layer, and making thrust **** of said projection easy 
in addition to said pressure in a means by which said projection breaks through said insulator 
resin layer. 

[Claim 3]Instead of being a means by which said projection breaks through said insulator resin 
layer, a hole of a size along which said projection passes beforehand in a position which said 
projection breaks through is made, A manufacturing method of the printed circuit board 
according to claim 1 , wherein said projection makes said conductor circuit layer which counters 
through said hole contacted and stuck by pressure at the time of a press. 
[Claim 4]A solder layer which has melting temperature higher than resin curing temperature of 
said insulator resin layer in a tip part of said projection is provided. Break through said insulator 
resin layer by said projection by said heat and a pressure, and said solder layer is made to weld 
by pressure to said conductor circuit layer, A manufacturing method of the printed circuit board 
according to claim 2 cooling and solidifying said solder layer after going up temperature to 
melting temperature of said solder this state after stiffening said insulator resin layer, carrying 
out melting of said solder layer and connecting said projection to said conductor circuit layer. 
[Claim 5]A field on which it slides mutually said terminal area contacting [ provide said projection 
provided on said conductor circuit layer which constitutes a terminal area in homotopic of an 
up-and-down insulator resin layer so that the tip part may counter and ] a tip part of said 
projection mutually at the time of a press, A manufacturing method of the printed circuit board 
according to claim 2 having geared mutually, having caught each other and having established a 
field which contacts. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the manufacturing method of the 
printed circuit board currently called the multilayer printed board which has many conductor 
wiring layers in the thickness direction of one substrate about the manufacturing method of a 
printed circuit board. 
[0002] 

[Description of the Prior Art]About this kind of printed circuit board, it is explained by Chapter 8 
of literature; printed circuit board art, its guarantee-of-quality:applied-technology publication **, 
information technology center sale, and (August 27, Showa 55 issue) in full detail, for example. 
[0003]The copper clad laminate which stuck copper foil on one side or both sides of a sheet 
which were impregnated with insulating resin at the sheet-shaped board which wove and raised 
glass fiber to blanket-like in manufacture of a printed circuit board conventionally, The copper 
foil prepreg etc. which stuck copper foil were used for the sheet shaped insulating material which 
impregnated with insulating resin the sheet-shaped board which wove and raised glass fiber to 
blanket-like, and the method of forming a required circuit was adopted by the art of etching 
these copper foil portions. 

[0004]In manufacture of the above-mentioned multilayer substrate which has many copper 
layers out of the above monolayer boards, it needs to be electric circuit connected between 
copper circuitry layers. For connection between such layers, the through hole penetrated to a 
thickness direction is formed, and the wall is coated with methods, such as plating, with a 
conductive film, and it has structure electrically connected to the required layer of connection. 
For this reason, in order to establish a through hole in a necessary place, the hole needed to be 
made in the substrate with the drill etc. And the method of accumulating the material which 
circuit formation completed with these techniques, pressing with heat and a pressure, and 
manufacturing a multilayer substrate was in use. 
[0005] 

[Problem(s) to be Solved by the Invention]In the manufacturing method of the above 
conventional printed circuit boards, like the request in state-of-the-art art, the size of the 
substrate miniaturized and slimmed down, the thickness between layers also became thin, and 
some problems which are itemized next had arisen in the intermediary **** case whose bore 
diameter of a through hole is still also very smaller. 

(1) The glass fiber which constitutes copper clad laminate and prepreg becomes an obstacle of 
drilling in puncturing of a through hole. 

(2) Since glass fiber damages the edge of a drill, contract the life of the edge of a drill 
remarkably, and when especially a bore diameter is small, costs, such as edge cost of a drill, 
increase by breakage of a drill etc. 

(3) In methods, such as a drill and laser processing, a processible bore diameter has a limit. 

(4) By plating in a byway through hole, and its head end process, if the diameter of a through 
hole becomes small, in order that neither plating liquid nor a treating solution may enter into a 
hole, plating will not be formed, but it will become defective continuity. 



And when it became difficult the probability which it is poor and is generated also became high 
and manufacture of the printed circuit board progressed further by these problems, there were 
problems, like manufacture becomes difficult in the above-mentioned manufacturing method. 
[0006] 

[Means for Solving the ProblemjA manufacturing method of a printed circuit board concerning 
this invention, An insulation layer which has a conductor circuit layer, and an insulation layer 
which does not have a conductor circuit layer on both sides or one side predetermined number 
pile Simultaneously in [ pressurize and fabricate from a both-ends side using a press 

jig board which has a conductor circuit layer, and ] a manufacturing method of a predetermined 
printed circuit board which electrically connects a conductor circuit layer of two upper and lower 
sides at least, and forms a multilayer printed board, Each insulation layer is formed by a sheet 
shaped insulator resin layer which does not contain glass fiber, A projection which consists of a 
conductor for electrical links between conductor circuit layers is provided on a given place of a 
conductor circuit layer, and a projection breaks through an insulator resin layer and makes a 
conductor circuit layer which counters contact and stick it by pressure with a pressure by 
pressing a layered product using a press jig board. 

[0007]And the aforementioned insulator resin layer is added to a pressure in a means which a 
projection breaks through, It may be a manufacturing method which heats to melting temperature 
of an insulator resin layer, and makes thrust **** of a projection easy, A hole of a size along 
which a projection passes beforehand is made in a position which a projection breaks through, 
and it may be made to make a conductor circuit layer which a projection counters through a hole 
at the time of a press contacted and stuck by pressure apart from this instead of being a means 
by which a projection breaks through an insulator resin layer. A solder layer which has melting 
temperature higher than resin curing temperature of an insulator resin layer in a tip part of a 
projection is provided, After break through an insulator resin layer by projection by heat and a 
pressure, having made a solder layer weld by pressure to a conductor circuit layer, going up 
temperature to melting temperature of solder this state, carrying out melting of the solder layer, 
after stiffening an insulator resin layer, and connecting a projection to a conductor circuit layer, 
a manufacturing method which cools and solidifies a solder layer may be used. A field on which it 
slides mutually a terminal area contacting [ provide a projection formed on a conductor circuit 
layer which constitutes a terminal area in homotopic of an up-and-down insulator resin layer so 
that the tip part may counter and ] a tip part of a projection mutually at the time of a press, It 
may gear mutually and a thing of height structure which it caught for each other and has 
established a field which contacts may be used. 
[0008] 

[Function]In this invention, the insulation layer which has a conductor circuit layer, and the 
insulation layer which does not have a conductor circuit layer on both sides or one side 
predetermined number pile ********, Simultaneously in [ pressurize and fabricate and ] the 
manufacturing method of the predetermined printed circuit board to which the conductor circuit 
layer of two upper and lower sides is electrically connected at least, Each insulation layer is 
formed by the sheet shaped insulator resin layer which does not contain glass fiber, the 
projection (regulus) which consists of a conductor for the electrical links between conductor 
circuit layers is provided on the given place of a conductor circuit layer, and a layered product is 
pressed using a press jig board, therefore, compared with having used the sheet shaped insulator 
resin material (prepreg) containing the conventional textiles, pressing pressure twists to the 
projection of an insulator resin layer ~ it breaking through, and it being able to ** now and using 
this, Since the conductor circuit layer which counters is made to contact and stick a height by 
pressure, a terminal area can be thinly formed from formation of the terminal area by the 
conventional through hole in a byway (small area). 
[0009] 
[Example] 

(The 1st example) Dra wi n g 1 is a substrate constitution explanatory view showing the 1st 
example of this invention, a left-hand side figure (a) shows the state before press forming, and 
the right-hand side figure (b) shows the state after press forming. 110 is a tabular bottom 



stainless steel stand for forming the 1st conductor layer 1 1 1 that constitutes the circuit pattern, 
and the surface is made from the existing metal of the conductivity of the stainless steel 
(henceforth stainless steel) etc. which performed mirror finish so that resin and a copper 
material may exfoliate easily in a final process. This bottom stainless steel stand 110 carries out 
not only the stand for forming the 1st conductor layer 111 but the duty of the press board of the 
bottom press jig in the case of heat pressing, thickness is required for it at least 1 mm, and it is 
required to be smooth in the surface without curvature. And although the method by electrolysis 
plating with which the formation used plating resist although the 1st conductor layer 1 1 1 used as 
a circuit pattern was formed in the smooth side of the bottom stainless steel stand 110 may be 
used, the method by printing by the screen version using a paste etc., etc. may be used, for 
example. 

[0010]On the given place of the 1st formed conductor layer 1 1 1, the 1st and 2nd conductor 
layer indirect continued use projection 1 12 is formed. After forming the 1st conductor layer 111, 
it may carry out, but formation of the 1st and 2nd conductor layer indirect continued use 
projection 112 may be simultaneously performed at the time of formation of the 1st conductor 
layer 111. Even if the formation method of this 1st and 2nd conductor layer indirect continued 
use projection 1 12 is the same as that of the 1st conductor layer 1 1 1 and it forms it by the 
method by electrolysis plating using plating resist, the method by printing by screen plate making 
or a dispenser may be sufficient as it using conductive paste etc. The height of the 1st and 2nd 
conductor layer indirect continued use projection 1 12 is the thickness part necessity for the 
insulating layer provided in the design specification of the substrate which it is going to 
manufacture. 

[001 1]The insulation layer 120 between the 1st and 2nd conductor layer is a sheet which 
consists of insulating resin, and is a member for substrates used in order to plan electric 
insulation between the 1st conductor layer 111 and the 2nd conductor layer 121. The thickness 
is the thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. The 2nd conductor layer 121 and the 2nd and 3rd 
conductor layer indirect continued use projection 122 are formed by the same method as the 
method of having formed the 1st and 2nd conductor layer indirect continued use projection 112 
on the given place of the insulation layer 120 between the 1st and 2nd conductor layer. The 
height of the 2nd and 3rd conductor layer indirect continued use projection 1 22 is the thickness 
part necessity for the insulating layer provided in the design specification of the substrate which 
it is going to manufacture. 

[0012]The insulation layer 130 between the 2nd and 3rd conductor layer is a sheet which 
consists of insulating resin, and is a member for substrates used in order to plan electric 
insulation between the 2nd conductor layer 121 and the 3rd conductor layer 131. The thickness 
is the thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. The 3rd conductor layer 131 and the 3rd and 4th 
conductor layer indirect continued use projection 132 are formed by the same method as the 
method of having formed the 1st and 2nd conductor layer indirect continued use projection 112 
on the given place of the insulation layer 130 between the 2nd and 3rd conductor layer. The 
height of the 3rd and 4th conductor layer indirect continued use projection 132 is the thickness 
part necessity for the insulating layer provided in the design specification of the substrate which 
it is going to manufacture. 

[0013]The insulation layer 140 between the 3rd and 4th conductor layer is a sheet which 
consists of insulating resin, and is a member for substrates used in order to plan electric 
insulation between the 3rd conductor layer 131 and the 4th conductor layer 141. The thickness 
is the thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. The upper part stainless steel stand 150 is a stand 
for forming the 4th conductor layer 141 of a circuit pattern, and it is desirable that it is the metal 
which has in the surface the conductivity of the stainless plate etc. which performed mirror 
finish so that resin and copper may exfoliate easily at the last process. It is for achieving not 
only the stand for forming the 4th conductor layer 141 but the duty of the press board in the 
case of heat pressing, and it is required for thickness at least 1 mm or more, and the upper part 



stainless steel stand 150 made from this stainless steel does not have curvature, and a thing 
smooth in the surface is required for it. Therefore, this upper part stainless steel stand 150 is a 
thing of the same function as the bottom stainless steel stand 110. And although the method by 
electrolysis plating with which the formation used plating resist although the 4th conductor layer 
141 used as a circuit pattern was formed in the smooth side of the upper part stainless steel 
stand 150 may be used, the method by printing by the screen version using a paste etc., etc. 
may be used, for example. Although dra win g 1 shows the state after 4th conductor layer 141 
formation, the composition of a board layer and explanation of a manufacturing method carry out 
top-and-bottom reversal for convenience, and it is illustrating. 

[0014]After accumulating the member to the part numbers 1 10-150 shown in drawing 1 prepared 
as mentioned above with sufficient accuracy of position, it presses with heat pressing and the 
multilayer substrate of one sheet is formed. Although the temperature impressed at the time of a 
press changes with kinds of insulation material used for the insulation layer 120 between the 1st 
and 2nd conductor layer, the insulation layer 130 between the 2nd and 3rd conductor layer, and 
the insulation layer 140 between the 3rd and 4th conductor layer, its glass transition 
temperature of about +20-30 ** of the resin generally used is the optimal. For example, in the 
case of an epoxy resin, it is about 170-180 ** generally. The time for the insulation layer 120 
between the 1st and 2nd conductor layer, the insulation layer 130 between the 2nd and 3rd 
conductor layer, and the insulation layer 1 40 between the 3rd and 4th conductor layer fusing, 
and flowing into the gap of a conductor circuit pattern without a crevice is required for the time 

of a press, and it is necessity about 100 minutes in general. And a 25kg[/cm ] ^ grade is required 
for the welding pressure of a press. 

[0015]By the above pressing operation, the 1st and 2nd conductor layer indirect continued use 
projection 112, the 2nd and 3rd conductor layer indirect continued use projection 122, and the 
3rd and 4th conductor layer indirect continued use projection 132, As the insulation layer 120 
between the 1 st and 2nd conductor layer, the insulation layer 1 30 between the 2nd and 3rd 
conductor layer, and the insulation layer 140 between the 3rd and 4th conductor layer are 
broken through, respectively and it is shown in (b) of drawing 1 , It comes to be firmly stuck to 
the 2nd conductor layer 121, the 3rd conductor layer 131, and the 4th conductor layer 141 by 
pressure, respectively. And it becomes possible to take respectively sufficient electrical link. In 
this case, in order to improve the reliability of connection more, as shown in dravying 4^ it is good 
in the tip part of the projection 402 for terminal areas on the conductor circuit pattern 401 as 
for a method of a wrap with the precious metals, such as the gold 403 or platinum (403). When 
each projection breaks through an insulation layer, it is possible to break through each 
insulating-layer resin very smoothly with the heat supplied from heat pressing, since the resin of 
an insulating layer itself is softened. Since insulating-layer resin itself is fusing even after thrust 
**** is completed, since the circumference of a projection is embedded with resin without an 
opening, it becomes what also has the good quality as a multilayer substrate. 
[0016]As shown in drawing 5 as the other methods, solder should be applied to the tip part of 
the projection 502 for terminal areas formed on the conductor circuit pattern 501 by the suitable 
method, the soldering arrival portion 503 should be formed, and each class may be pressed. As a 
coating method of the solder in this case, two methods shown in the following (b) and (**) are 
preferred. 

(b) Solder immerses only the tip of the projection 602 for terminal areas formed on the 
conductor circuit pattern 601, and as shown in the left figure of drawing 6, as shown in [ in the 
right figure of drawing 6 ], into the solder tub 603 by which heat melting is carried out, it forms 
the soldering arrival portion 603. 

(**) As shown in the left figure of drawing 7 , when the terminal area projection 703 is formed 
with plating on the conductor circuit pattern 701 using the plating resist 702 for terminal area 
formation, Still as shown in [ in the right figure of drawing 7 ] . using the plating resist 702, 
electrolysis solder plating may be performed and the soldering arrival portion 704 may be formed 
at the tip of the terminal area projection 703. 

Although the solder to be used mentions the reason later, its solder of the presentation with the 



melting point high not less than about 10 ** is better than the curing temperature of the resin 
currently used for business, such as insulation layer 120,130 between conductor tubs . 
[0017]The mimetic diagram shown by a-d of drawing 8 explains the situation of the important 
section of each member at the time of the press at the time of applying solder to the tip part of 
a terminal area projection as shown in drawing 5 - drawing 7 . In this case, the top insulation layer 
820 in which the top circuit pattern 821 was formed for simplification of explanation. The case 
where heat pressing is carried out about the resin sheet 810 for insulators and the lower 
insulation layer 800 which has the soldering arrival portion 803 at the tip of the terminal area 
projection 802 formed in the lower circuit pattern 801 is shown. 

In a), although a figure shows the array state before a press, the soldering arrival portion 803 is 

in a solid state. 

In b), if heat pressing runs, temperature rises gradually from ordinary temperature and the 
temperature of insulator resin exceeds glass transition temperature with the heat supplied, resin 
will come to become soft. 

c) Soon, it will be in a flow state, the portion of resin will be gelled if temperature rises further, 
and if it finally reaches curing temperature, it will become a solid. During this progress, the 
soldering arrival portion 803 has sufficient hardness to break through the resin sheet 810 for 
insulators until it becomes melting temperature with a curing temperature of +1 0 **. And the 
soldering arrival portion 803 breaks through the resin sheet 810 for insulators, and is welded by 
pressure to the top circuit pattern 821 of the conductor layer of the other party. 81 1 is the resin 
part solidified after melting. 

d) If it becomes the temperature which solder fuses with the heat supplied further, it will become 
the solder portion 804 which solder fused and fused. 

And if it ends like the press operator shown by above-mentioned a-d and the whole is cooled, 
the tip and the top circuit pattern 821 of the terminal area projection 802 will come to be firmly 
connected by the solidified solder. 

[0018]In the case of the example of drawing 1 , the 2nd and 3rd conductor layer indirect 
continued use projection 122, the 3rd conductor layer 131 and the 3rd and 4th conductor layer 
indirect continued use projection 132, and the 4th conductor layer 141 are stuck by pressure like 

(b) of drawing 1 shows the substrate section after the end of a press. 160 is the resin 
layer which the whole insulation layer fused and was solidified after the end of a press. Then, the 
multilayer substrate of drawing 1 as shown in (b) is completed by exfoliating the unnecessary 
bottom stainless steel stand 110 and the upper part stainless steel stand 150. Since the surface 
of the bottom stainless steel stand 110 and the upper part stainless steel stand 150 is mirror 
finish, it can exfoliate easily also after a press. If needed, solder resist and Hitoshi Handa are 
applied to the portion exposed to the exterior of the 1 st conductor layer 1 1 1 or 4th conductor 
layer 141 grade, and finishing is ended into it. 

[001 9] Although how the projection for the electrical links of an up-and-down layer breaks 
through the resin layer of an insulator is taken in this example. As the hole which is not the thing 
to restrict to this but a grade along which a projection passes in the position to break through, 
for example is beforehand made with a drill, laser, etc., and a projection is inserted in the hole 
and it is crowded, it may put according to an above-mentioned example. The schematic diagram 
of drawing 3 explains the point in the case of such a method. 311 is a lower conductor circuit 
pattern and 312 is the projection for connection for electrically connecting the lower conductor 
circuit pattern 31 1 and a top conductor circuit pattern (not shown). Projection 312 for 
connection, it inserts in. and it is crowded, and is a hole of business and 313 is an insulation 
layer resin sheet in which 320 has the hole 313. Although detailed explanation is omitted, the 
electrical link between the impossible conductor circuit patterns in a press which are not 
becomes possible with this method. 

[0020](The 2nd example) Drawing 2 is a substrate constitution explanatory view showing the 2nd 
example of this invention, a left-hand side figure (a) shows the state before press forming, and 
the right-hand side figure (b) shows the state after press forming. This example is characterized 
by the thing of the 1 st example for which business was shown once and the conductor layer and 
the terminal area projection were provided in both sides of one resin made from an insulation. In 



the figure, 210 is a tabular bottom stainless steel stand for forming the 1st conductor layer 21 1 
that constitutes the circuit pattern, and the surface is made from the existing metal of the 
conductivity of the stainless steel etc. which performed mirror finish so that resin and a copper 
material may exfoliate easily in a final process. This bottom stainless steel stand 210 carries out 
not only the stand for forming the 1st conductor layer 21 1 but the duty of the press board of the 
bottom press jig in the case of heat pressing, thickness is required for it at least 1 mm, and it is 
required to be smooth in the surface without curvature. And although the method by electrolysis 
plating with which the formation used plating resist although the 1st conductor layer 21 1 used as 
a circuit pattern was formed in the smooth side of the bottom stainless steel stand 210 may be 
used, the method by printing by the screen version using a paste etc., etc. may be used, for 
example. 

[0021 ]The insulation layer 220 between the 1st and 2nd conductor layer is a sheet which 
consists of insulating resin, and is a sheet for substrates used in order to plan electric insulation 
between the 1st conductor layer 21 1 and the 2nd conductor layer 221. The thickness is the 
thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. 

[0022]The insulation layer 230 between the 2nd and 3rd conductor layer is a sheet which 
consists of insulating resin, and is a sheet for substrates used in order to plan electric insulation 
between the 2nd conductor layer 221 and the 3rd conductor layer 231. The thickness is the 
thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. The 2nd conductor layer 221 and the 3rd conductor 
layer 231, the 1st and 2nd conductor layer indirect continued use projection 222, and the 3rd 
and 4th conductor layer indirect continued use projection 232 are formed by the same method 
as the method of having formed the 1st and 2nd conductor layer indirect continued use 
projection 1 12 of drawing 1 to both sides of the insulation layer 230 between the 2nd and 3rd 
conductor layer. The height of these projections 222,232 for connection is the thickness part 
necessity for the insulating layer provided in the design specification of the substrate which it is 
going to manufacture. 

[0023]The insulation layer 240 between the 3rd and 4th conductor layer is a sheet which 
consists of insulating resin, and is a member for substrates used in order to plan electric 
insulation between the 3rd conductor layer 231 and the 4th conductor layer 241. The thickness 
is the thickness part necessity for the insulating layer provided in the design specification of the 
substrate which it is going to manufacture. The upper part stainless steel stand 250 is a stand 
for forming the 4th conductor layer 241 of a circuit pattern, and it is desirable that it is the metal 
which has in the surface the conductivity of the stainless plate etc. which performed mirror 
finish so that resin and copper may exfoliate easily at the last process. It is for achieving not 
only the stand for forming the 4th conductor layer 241 but the duty of the press board in the 
case of heat pressing, and it is required for thickness at least 1 mm or more, and the upper part 
stainless steel stand 250 made from this stainless steel does not have curvature, and a thing 
smooth in the surface is required for it. The besides side stainless steel stand 250 is a thing of 
the same function as the bottom stainless steel stand 210. And although the method by 
electrolysis plating with which the formation used plating resist although the 4th conductor layer 
241 used as a circuit pattern was formed in the smooth side of the upper part stainless steel 
stand 250 may be used, the method by printing by the screen version using a paste etc.. etc. 
may be used, for example. 

[0024]Also in this case, heat pressing is performed by the same method as the case of the 1st 
example, and the integral-type multilayer substrate by the resin part 260 solidified after melting 
is obtained so that (b) of drawing 2 may see. Then, the multilayer substrate of the mold of this 
example is completed by exfoliating and removing the bottom stainless steel stand 210 and the 
upper part stainless steel stand 250. In explanation of an above-mentioned example, although the 
conductor layer explained the substrate of four layers as an example, about the number of 
conductor layers, it is not restricted to four layers, and the manufacturing method of this 
invention can be applied to the number of layers of arbitrary integers. 

[0025](The 3rd example) This example gives and explains the example of an embodiment of some 



formation methods about other modes of especially the structure of a tip part of a terminal area 
projection. First, as shown in drawing 9 , after opposing a terminal area projection and allocating, 
there is a method which presses and sticks these projections by pressure. For example, as one 
example of an electrical link, the lower conductor layer 902 and the lower part side terminal area 
projection 903 are formed on the lower insulation layer 901 at this order, It is a method forms 
the top conductor layer 905 and the upper part side terminal area projection 904 under the 1 
more top insulation layer 906 at this order, opposes the lower part side terminal area projection 
903 and the upper part side terminal area projection 904, and presses, and it is made to connect. 
In this case, it is possible to raise the substrate connectivity after a press remarkably by 
considering it as the shape which used the tip part as the hook type like the lower part side 
terminal area projection 1001 shown in drawing 10 , and the upper part side terminal area 
projection 1002. 

C0026] Drawing 1 1 is an explanatory view showing in simple the mechanism which the up-and- 
down projection shown in dra w i ng 1 0 connects at the time of a press. In the figure, a of drayyin^ 
1 1 shows the array state before a press, and, as for the tip part of the lower part side terminal 
area projection 1 101, the sliding surface 1 106 and the connecting face 1 104 are formed. The 
sliding surface 1 105 and the connecting face 1 103 were formed at the tip of the upper part side 
terminal area projection 1102, and up-and-down tip parts have countered it. An arrow shows 
each pressing direction, the sliding surface 1 105 after approaching mutually so that the 
projection of the upper and lower sides by the pressure at the time of a press may be looked at 
by b of dr awing 11 , and 1 106 comrades — ****** — it becomes like. And it slides contacting by 
a sliding surface still more nearly mutually, and connection is completed like c of dravying |1 by 
the appearance which finally gears mutually in the connecting faces 1 103 and 1 104. While 
resulting in the above presses and engagement from contact of a projection, since insulating 
resin of the circumference of a projection is a molten state, it carries out any disturbance to 
contact of a projection, and operation of slide engagement with the heat at the time of a press. 
And connection strong against expansion, compression, etc. is attained by such a structure. In 
order to improve the reliability of connection more, noble metal films, such as gold and platinum, 
may be provided in a connecting face. 

[0027] Here, the formation method of an above-mentioned height is explained. The outline is 
shown in (a) of drawing 12, and (b). First, as shown in (a) of dra\A/ing 12, on the conductor layer 
1202 formed in the insulation layer or the stainless steel stand, the plating resist 1201 is used, 
electrolysis plating is performed, and the projection 1203 for connection without a sliding surface 
and a connecting face is formed. Next, as shown in (b) of drawing 12 , the plating resist 1204 for 
plating in shape with the sliding surface of shape as shown in drawing 10 is formed. In this case, 
the hardening reaction at the time of exposure uses a dimerization reaction type thing according 
to the reason for carrying out detailed explanation of the plating resist 1204 to be used later 
Next, it plates and the projection for connection with an ancyloid projection as shown in dravying 
10 is formed. 

[0028]Drayyin^ the reason for using dimerization reaction type resist for plating 

resist. The whole regist layer does not harden dimerization reaction type resist like a radical 
reaction type, Several micrometers harden from a resist surface, the resist hardening portion 
1304 is only formed, and the structure where the resist ****** portion 1303 of which the resist 
side attachment wall was scooped out was formed is acquired by the resist uncured part 1305 
by development. As shown in d rawi ng 13, lower crimp ****** 1302 is formed in the side- 
attachment-wall lower part side because lower crimp ****** 1302 has the ground 1301 and 
strong adhesion. Therefore, as shown in drawing 14, perform the surface treatment which makes 
a ground reduce this adhesion power beforehand, and the treated membrane 1404 for a resist 
adhesion fall is formed, By forming a slide and the resist 1405 for engagement side formation on 
the treated membrane 1404, the technique shown in dr awing 13 can be applied, the section 
formed after the projection 1403 can plate to the space part of trapezoidal shape, and an 
ancyloid projection can be formed. In the figure, 1402 is the conductor layer formed on the 
ground, and the projection 1403 is formed on it. And 1401 is the resist for projection formation. 
In order to form the treated membrane 1404 for an above-mentioned resist adhesion fall, the 



method of grinding tine 1401 st page of the resist for projection formation to the extent that it is 
close to a mirror plane may be used, and the method of applying a small substance may be 
sufficient as adhesion with other substances, such as Teflon resin. According to the formation 
method shown in drawi ng 14, it slides in all the directions without the necessity for a slide and 
engagement, and the projection tip part structure for engagement is formed, but it is usable 
convenient. 

[0029]In explanation of the 3rd above-mentioned example, although the shape of a terminal area 
and its feature were explained, about manufacture of the circuit board, it cannot be 
overemphasized that the method shown in the 1st or 2nd example using this terminal area is 
applicable as it is. 

[0030] As mentioned above, although the 1st - the 3rd example explained in detail. Constitute the 
terminal area between up-and-down conductor layers from a projection like a regulus, and are in 
charge of press formation of a multilayer substrate. ** which the tip and conductor layer of a 
projection can contact easily, can make sticking by pressure and welding easy, and can 
manufacture a thin multilayer substrate with simple and sufficient quality compared with the 
conventional method when a projection breaks through an insulation layer — it became like. 
Since it moreover became unnecessary like the manufacturing method of the conventional 
printed circuit board perforating for the through hole formation by NC drill etc. and the terminal 
area was constituted from a projection, it became more nearly connectable according to a small 
area than the path of a drill. Thereby, minuteness making is coryointly attained from that of a 
plated circuit with an above-mentioned effect. 
[0031] 

[Effect of the Invention]As explained to details above, according to this invention, the insulation 
layer between conductor layers for which a multilayer substrate is constituted is formed by the 
sheet shaped insulator resin layer which does not contain glass fiber. The projection which 
consists of a conductor for the electrical links between conductor circuit layers is provided on 
the given place of a conductor circuit layer, A projection breaks through an insulator resin layer 
with the pressure by pressing this layered product using a press jig board, or. Or it becomes 
easy to make an insulation layer **** through the hole of the prescribed position which provided 
the projection in the insulator. Since it is made said conductor circuit layer which counters that 
you will make it contacted and stuck by pressure and the terminal area is formed, compared with 
the conventional manufacturing method, the effect that a thinner multilayer printed board can be 
manufactured with simple and sufficient quality is acquired. Since the minute perforation process 
for the through hole formation by NC drill etc. became unnecessary and moreover constituted 
the terminal area from a small projection like [ in the conventional multilayer substrate 
manufacture ], it became more nearly connectable according to a small area than the path of a 
drill. Thereby, the contribution to attaining minuteness making from that of a plated circuit 
conjointly with an above-mentioned effect is size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin is a substrate constitution explanatory view showing the 1 st example of this 
invention, and a left-hand side figure (a) shows the state before press forming, and a right-hand 
side figure (b) shows the state after press forming. 

[Drawing 2] It is a substrate constitution explanatory view showing the 2nd example of this 
invention, and a left-hand side figure (a) shows the state before press forming, and a right-hand 
side figure (b) shows the state after press forming. 

[ Draw ing 3]It is an explanatory view showing another mode of terminal area formation of the 1 st 
example of this invention. 

[Drawing 4] It is an explanatory view showing the mode of the projection tip part in the 1st 
example of this invention. 

[Drawing 5] It is an explanatory view showing other modes of the projection tip part in the 1st 
example of this invention. 

[Drawing 6 ]It is an explanatory view showing one formation method of the soldering arrival 
portion of drawing 5. 

[Drayying 7]It is an explanatory view showing other formation methods of the soldering arrival 
portion of drawin^^ 

[Drawing 8]It is an explanatory view showing the situation at the time of press forming by the 
projection of dravying^^^S 

[Drawing 9] It is an explanatory view of the projection tip part of the terminal area which shows 
the 3rd example of this invention. 

[Drawin g 10]It is a perspective view showing the hook type tip part of the projection which 
drawing 9 counters. 

[Prawing 1 1]It is an explanatory view showing the connected state of the tip part of drayying 1 0. 
[Drayying 12] It is a section explanatory view showing one formation method of the hook type tip 
part of a projection of drawing 10. 

[Drawing 13]It is an explanatory view showing the principle of other formation methods of the 
hook type tip part by dimerization resist. 

[Drawing 14 ]It is an explanatory view showing the principle of another formation method of the 
hook type tip part by dimerization resist. 
[Description of Notations] 

110.210 Bottom stainless steel stand 

1 1 1 .21 1 The 1 st conductor layer 

112 The 1st and 2nd conductor layer indirect continued use projection 

120.220 Insulation layer between the 1st and 2nd conductor layer 

121.221 The 2nd conductor layer 

122 The 2nd and 3rd conductor layer indirect continued use projection 
222 The 1st and 2nd conductor layer indirect continued use projection 

130.230 Insulation layer between the 2nd and 3rd conductor layer 

131.231 The 3rd conductor layer 

132.232 The 3rd and 4th conductor layer indirect continued use projection 



140.240 Insulation layer between the 3rd and 4th conductor layer 

141.241 The 4th conductor layer 

1 50,250 Upper part stainless steel stand 

160 The solidified resin layer 

260 The resin part solidified after melting 

31 1 Lower conductor circuit pattern 

312 The projection for connection 

313 Hole 

320 Insulation layer resin sheet 

401 Conductor circuit pattern 

402 The projection for terminal areas 

403 Gold (or platinum) 
501,601,701 Conductor circuit pattern 
502,602,703 Projection for terminal areas 
503 Soldering arrival portion 

603 Solder tub 
702 Plating resist 

604,704,803 Soldering arrival portion 

800 Lower insulation layer 

801 Lower circuit pattern 

802 Terminal area projection 
804 The fused solder portion 

810 The resin sheet for insulators 

81 1 The resin part solidified after melting 

820 Top insulation layer 

821 Top circuit pattern 

901 Lower insulation layer 

902 Lower conductor layer 

903 Lower part side terminal area projection 

904 Upper part side terminal area projection 

905 Top conductor layer 

906 Top insulation layer 

1001 Lower part side terminal area projection 

1002 Upper part side terminal area projection 

1 101 Lower part side terminal area projection 

1 102 Upper part side terminal area projection 
1 1 03-1 1 04 Connecting face 

1 1 05-1 1 06 sliding surfaces 
1201-1204 plating resist 

1 202 Conductor layer 

1 203 The projection for connection 

1301 Ground 

1302 Lower crimp ****** 

1 303 Resist ****** portion 

1304 Resist hardening portion 

1305 Resist uncured part 

1401 Resist for projection formation 

1 402 Conductor layer 

1403 Projection 

1 404 Treated membrane 

1 405 A slide and the resist for engagement side formation 
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